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1.1 AUTHORIZATION

The work reported herein was performed under contract DACW

33-81-C-0030, Work Order No. 5 dated 8 April 1981 and contract
DACW 33-8B0-C-~0083, Work Order No. 1 dated 30 April 1981.

1.2 PURPOSE

The purpose of the subsurface investigation was to
determine the subsurface conditions in Rockport Inner Harbor, 0l4d
Harbor, and Pigeon Cove, all located in Rockport, MA.

1.3 SCOPE OF THE INVESTIGATION

Thirteen test borings and fifty-five probings were drilled
at the locations shown on Figure 1, Figure 2 and Figure 3. Work
was conducted between .11 May and 2 June 1981 by 8riggs
Engineering and Testing Company. The inspectors shift reports are
included in Appendix A and the the field boring and probing logs
for Pigeon Cove, 014 Harbor, and Rockport Inner Harbor are
included in Appendices B, C, and D, respectively,

1.4 SUBSURFACE MATERIALS

Our knowledge of the subsurface conditions at the three
locations is based on the results of the field investigations
described in Section 1.3.

1.4.1 Pigeon Cove

The following subsurface strata were encountered at this
gite.

a. Silty Sand and Sandy Silt with some slightly plastic
fines and some fine gravel. Strata thickness ranges from
five to seven feet.

b. Silty Clay of low plasticity, saturated and gray
underlies the silty sand layer.
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The following subsurface strata were encountered at this
site,

a. Silty Sand with 15-25% non plastic fines, some shells,
with up to 5% fine gravel. The material has a slight
odor, is gray in color and ranges in depth from 2.5 to 3
feet.

b. Silty Clay of low plasticity, saturated with some
interbedded fine sand underlies the silty sand. The
strata extends from 3 feet to the bottom of the
explorations at an approximate depth of 15 feet.




1.4.3 Inner Harbor

The following subsurface strata were encountered at this
site.

a. Organic Silt up to four feet thick of low plasticity
with 10% fine sand. The silt has a strong odor and is
black in color.

b. Silty Clay wunderlies the organic silt strata. The
material has low plasticity with some fine interbedded
sand.

1.5 QUALITY ASSURANCE .

We hereby certify that the following equipment and
procedures were used to perform the subsurface investigation
described in this report.

1.5.1 General

All work was conducted in accordance with the procedures
outlined in ASTM D-1586 except as noted below.

1.5.2 Records

NED Forms 58 and 58A, dated March 1971 entitled "Field Log
of Test Boring™ were used to record pertinent data for borings.
Separate forms titled "Field Log of Test Probe” were used to
record the probe data. All boring and probe logs include the
following:

a. Hole number and location.
b. Make and model designation of equipment.
c. Type of drilling and sampling operation by depth.

d. Dates and time by depth when drilling and sampling
operations were performed.

e. Depths at which samples or probes were recovered or
attempts were made to sample., Classification of the
soil in accordance with ASTM D-2487 and D-2488.
Indication of penetration resistance such as drive
hammer blows given in blows per penetration depth for
driving sample spoons or rod.

f. Length of sample recovered per run,

g. Depth to bottom of hole,.




1.5.3 Eguipment

1.5.4

The equipment and type of tools used are described below.

a, Core DPrills: The drills used were either modern,
hydraulically driven rotary head units manufactured by
Acker Drill Co. or portable tripod rigs with a cathead
driven by a 9 HP 8riggs & Stratton engine,

b. Samplerg: The equipment employed to obtain soil samples
was the solid barrel sampler type with a ball check head
in sizes 2-1/2 and 1-1/2 inch ID x 5 ft with spring type
retainers.

c. Drive Hammers: Drive hammers for advancing the solid
barrel sampler and AW drill rod probes weighed
approximately 300 lbs.

d. Casing and Rodg: Either HW or BW flush joint casing was
used to keep the boreholes open, AW drill rods were
used in both borings and for probing.

Procedures

a. Boreholes were advanced by continuous sampling in which
either a 2-1/2 inch or a 1-1/2 inch ID x five foot solid
sample spoon was advanced below the bottom casing into
undisturbed so0il by the impact of a hammer weighing
approximately 300 pounds falling 18 inches. Refusal was
defined as 50 blows for one foot of penetration.

b. The sample spoon shoes were kept reasonably sharp at all
times. Dull, bent, or otherwise damaged samplers were
not used. Sampling was accomplished to a depth of not
more than five feet below the bottom of the casing,
after which the casing was advanced to the previously
sampled depth and cleaned out using appropriately sized
roller bits and side discharging chopping bits.

c. Samples were classified in the field immediately
following the taking of the sample, Classification was
in accordance with ASTM D-2487 and D-2488.
Representative samples were taken from each sampling run
and placed in 16 oz. glass jars with hermetically sealed
lids. Jars were labeled with sample number, sampling
interval, boring number, date, location, penetration
resistance and soil description. A chain of custody log
was maintained documenting <custody of the samples
between the field and transportation and delivery to the

laboratory.




d. Probings were advanced using AW rods driven with a
hammer weighing approximately 300 1lbs falling 18 inches. .
Probings were advanced to the elevations required or to
refusal. Refusal was defined as 50 blows for one foot
of penetration,
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BRIGGS ENGINEERING CORPORATION
WEEKLY SAFETY MEETING
TO: Safety Office, NED
FROM: Field Engineer Date held_l18 May 1981

THRI!: Proiect Engineer Time 081S5hrs

Weekly safety meeting was held this date for the following personnel:

Contract No._DACH 33-81-C-0030 Personnel present:R, Bukogki(Briggs)

Work Order No. 5 A. Shiner(Briggs)
Conducted B::_Ropnald F., Bukoski P. Shiner(Briags)
B. Enox (Briggs)

1. Subjects discussed (Note, delete, or add): D. McCoy(Briggs)
J._Shelkey (8riags)

x Individual Protective Equipment -

x Prevention of Falls -

x Safe Lifting Techniques =~
Emergency Communications -

Fire Prevention -
Sanitation, First Aid -

x Tripping Hazards - trash, hose, nails in lumber -
Staging, Ladders, Concrete Forms -

Hand Tools -
Portable Power Tools -
Woodworking Machinery -
.Equipment Maintenance {Zero defects) -

¥ Hoisting Equipment -

X Ropes, Hooks, Chains and Slings -
Electrical Grounding, Temporary Wiring -
Lockouts for safe clearance procedures -

.Electrical, pressure, moving parts -

Welding -
Excavations -
Loose Rock and Steep Slopes -
Explosives -

X Water Safety -
Other -

=l 3
Prepared by: ”’151~4a337 LJAJLmé'

Field Engineer

2, Exposure:
18 May 1981 thru 22.May 1981-4 men x 4 days x B hrs = 160 hrs.,

~
Signature: éz;;;:257’1;;92=:;”#’ 7

Project Engineer

3. Forwarded: NED, Waltham, MA




BRIGGS ENGINEERING CORPORATION

WEERLY SAFETY MEETING

TO: Safety Office, NED
FROM: Field Engineer Date held_26 May 1981
THRU: Project Engineer Time 07230hrs

Weekly safety meeting was held this date for the following personnel:
Contract No. DACW 33-81-C-0030 Personnel present:]. Shelkev(Briags) .
Work Order No.__5 A. Shiner(Briaggs }

Conducted By:_J, Shelkey FE. Shiner(8riggs)

1. Subjects discussed .(Note, delete, or add):

X

X

2.

3.

Individual Protective Equipment -
. Prevention of Palls -

Safe Lifting Techniques -

Emergency Communications -

Fire Prevention -

Sanitation, First Aid -
. Tripping Hazards - trash, hose, nails in lumber -
Staging, Ladders, Concrete Forms -

Hand Tools -

Portable Power Tools -

Woodworking Machinery -~

. Equipment Maintenance (Zero defects) -
Hoisting Equipment -

Ropes, Hooks, Chains and Slings -
.Electrical Grounding, Temporary Wiring -
Lockouts for safe clearance procedures -
.Electrical, pressure, moving parts -
Welding -

Excavations -

Loose Rock and Steep Slopes -

- Explosives -

Watar Cafoty =
b §

::::z;d by : _p”u,. B. qwm«,

VF1eld Englneeqj‘

LAR= 3L =g [ A F =

Exposure:
For period of 26 May 1981 through 29 May 1981.
3 men x 4 days x 8 hrs per day = 96 man hours,

> e
-

/ e e §
Project Engineer

Signature:

Forwarded: NED, Waltham, MA




BRIGGS ENGINEERING CORPORATION

WERKI.Y SARPETY MEETING

TV bnd b AU b DGO Gad o e 7o T ey

O Safety Office, NED
FROM: Field Engineer Date held_2_June 1981

THRU: Project Engineer Time 1600hrs

Weekly safety meeting was held this date for the following personnel:
Contract No._DACH 33-81-C-0030 Personnel present:J. Shelkev{Briags)
Work Order No.__ D C. Reil (Brigags)
Conducted By: J. Shelkey

x Individual Protective Equipment -

.Prevention of Palls -

x Safe Lifting Techniques -

. Emergency Communications -
Fire Prevention -
Sanitaticon, First Aid -

. Pripping Hazards - trash, hose, nails in lumber -
Staging, Ladders, Concrete Forms -
Hand Tools -

Portable Power Tools -
Woodworking Machinery -
. Equipment Maintenance (Zero defects) -

Hoigting I‘ﬂniﬁmn nt -

% Hoisting pmen
x Ropes, Hooks, Chains and Slings -
.Electrical Grounding, Temporary Wiring -
Lockouts for safe clearance procedures -
. Blectrical, pressure, moving parts -
wWelding -
Excavations -
x Loose Rock and Steep Slopes -
- Explosives -
Water Safety -
Other -
Prepared by: \vb & Q\K&\ﬂu\
, U%leEd Engineer {J
2. Exposure:
For period of 2 June 1981.
4 hrs x 2 men = 8 man hours total.

Project Engineer

3, Forwarded: NED, Waltham, MA
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Briggs Engineering Co,
Shift Report
DATE: 5-11-81
SHIFT NO: [ 1 ]

PROJECT: 0ld Barbor - Rockport, MA
INSPECTOR: Ronald F. Bukoski

TIME: 1000 ~ 1630 hrs. COMMENTS

This report summarizes the work performed at 01d Harbor,
Rockport, MA on May 11, 198l. Test probings of the harbor
sediments were performed by driving AW rods using a 300 1lb
hammer falling 18 in. The resistance to penetration was
recorded for each foot of penetration to refusal. Refusal was
defined as 50 blows/foot.

Upon arrival at the site we met with the Harbor Master,
Shorty Leach, and were assured of our clearance into 01d

Harbor. Four probings were conducted. .The £following
lists the probing number, set-up time, and driving time,

Mobilization, 15 min. reconnaisance & locating Probing 1

table

Probing/ Moving Time Driving Time Footage

Boring (min.). (min.) (ft.)
1 75 35 11.0 Refusal
3t 52 28 9.75 Refusal
The 30 20 6.0 Refusal
2 39 29 14.0 Refusal
Demobilization 37

* The relocation from Probing 1 to 3 was accomplished by a route

crossing over the center pier because of high water.

** The incoming tide forced retreat from Probing 7 to avoid

damage to the drilling motor. The AW rods were left in the qr

Summary : Moving Time: 233 min.
Overburden drilling: 40.75 feet

Departed site at 1600 hrs. .

ound.




Briggs Engineering Co.
Shift Report

DATE: 5-12-81

SHIPT NO: { 1 ]

PROJECT: 0l1d Harbor - Rockport, MA
INSPECTOR: Ronald F. Bukoski

TIME: 1000-1630 hrs. ‘ COMMENTS

Today's work was a continuation of the subsurface so0il
investigation in 01d Harbor, Rockport, MA, This report
summarizes the work performed and the results.

Two probings were performed, Numbers 6 and 10. Boring A was
started and samples taken to 10.0' below the existing grade. A
check will be made to determine if this depth is adeguate. The
intermittent rain showers of today forced a halt to the work
on several occasions, the 1longest being approximately 20
minutes.

The following table summarizes the results for today.

Probing/ Moving Time Driving Time Footage

Boring {min.,) (min.) {£t.)
6 * 85 37 15.0
10** 83 a3 11.0~-Refusal
A hhk 37 55 10.0
Demobilization 60

* 20 min, rain delay included in set-up time.

k& 45 min. required to remove AW rods from Probe number 6,

clay in tip of bottom AW Rod.
*hk Incoming tide forced a halt to boring at a depth of 10.0'
below existing grade.

Summary: Moving Time: 265 min.
Overburden drilling: 26.0 feet
Drive Sampling: 10.0 feet




Briggs Engineering Co. .
Shift Report

DATE: 5-13-81

SHIFT NO: [ 1 ]

PROJECT: 0ld Harbor - Rockport, MA
INSPECTOR: Ronald F. Bukoski

TIME: 1045-1645 hrs, . COMMENTS

This report summarizes the third day of exploratory probing
and borings in 014 Harbor, Rockport, MA,

The probings accessible during low tide were completed today.
Probing 9 was started and finished. The rods which were left
at Probing 7 were removed in knee deep water at low tide using
the monkey-on-a-stick portable drilling rig. Boring A was
continued from a depth of 10.0' to 15.0°'.

The following table summarizes the work times:

Probing/ Moving Time Driving Time Footage
Boring (min.). (min.)} (ft.)
9 70 39 13.0-Refusal
7 * 90 10 . 3.5
- 30 30 5.0
* 1 hr. wait for tide to go out so probing location could be reached

to pull rods which were left because of high water.

*h Boring continued form previous day.

Summary: Moving Time: 190 mrin, .
Overburden Drilling: 16.5 feet
Drive Sampling: 5.0 feet




Briggs Engineering Co.

Shift Report

ey L] -

DATE : 5-1
SHIFT NO: [ 1 ]
PROJECT: Pigeon Cove, Rockport, MA
INSPECTOR: Ronald P. Bukoski

~ 1
ool

TIME: 0730-160C hrs. . COMMENTS

This report summarizes the subsurface harbor investigation in
Pigeon Cove, Rockport, MA for Mav 18, 1981. Six probings were

- tgirat ik

performed.

The following table summarizes today's activities:

Arrival 0730 hrs., loaded and moved
from granite pier to Pigeon Cove,

Probing/ Moving Time Driving Time
Boring (min.). (min.)

9 195 17

5 44 8

6 30 10

7 61 8

8 27 10

10 45 10

Demobilization . 15

Summary: Moving Time: 417 nmin,

Overburden Drilling: 34.0 feet

ed drilli
Footage
(Et)

10.0
3.0
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Briggs Engineering Co.

Shift Report

DATE: 5-19-81

SHIFT NO: [ 1 )}

PROJECT: Pigeon Cove - Rockport, MA
INSPECTOR: Ronald F. Bukoski

TIME: 0700-1430 hrs. .

COMMENTS

This report summarizes the subsurface harbor investigation in

...... 2 oim o

| ¥ P b= 'S R L BAmss 10 Tnon [ ~F4 | o [ |
rigeon Cove, ROCKPOIC, mMma LOI way 13, i50l, rive pProoings anda

two borings were accomplished
Acker drilling rig. .

The following table summarizes

Arrival time 0700 hrs.

today from the raft mounted

today's activities:

Probing/ Moving Time Driving Time Pootage
Boring (min.). {min.) (ft)
D 60 10 7.0
15 36 10 11.0
14 57 6 14.0
i3 25 8 2.0
12 27 3 6.0
11 41 4 11.0
c .46 6 7.0
. Summary: Moving Time: 292 min. .
Overburden Drilling: 51.0 feet
Drive Sampling: 14.0 feet




Briggs Engineering Co.
Shift Report

DATE : 5-20-81

SHIFT NO: [ 1 ]

PROJECT: Pigeon Cove - Rockport, MA
INSPECTOR: Ronald F. Bukoski

TIME: 0700-1415 hrs. COMMENTS

Arrived at Pigeon Cove, Rockport at 0700 to continue the
subsurface harbor investigation. We are using & raft mounted
Acker drilling rig and 300 1lb hammer with an 18" drop. The
drillers arrived on site at 0721.

Probe/ Moving Time Driving Time Footage
Boring (min.}). (min.). {(ft)
1l 59 9 5.0
26 5 5.0
2 35 5 5.0
3 88 20 1.5 + 5.5= 7,0
B 24 11 1.5 + 5.0= 6.5
4 27 7 7.0

Complications Pr

0
Famk Favehar And "
[ ) = i O Atih LI A& Wik W p H

new location,

Boring B hit refusal at 1.5' moved 15' farther £from wall,

perpendicular to wall. Drove to 5. feet below harbor bottom. -

All scheduled borings and probings for Pigeon Cove were completed

today.

Summary: Moving Time: 259 min. .
Overburden Drilling: 24.0 feet
Drive Sampling: 11.5 feet
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Briggs Engineering Co.
Shift Report

DATE: 5-21-81
SHIFT NO: [ 1 ]
PROJECT: Rockport Harbor

INSPECTOR: Ronald F. Bukoski

TIME: 0700-1530 COMMENTS

Arrived at Pigeon Cove at 0700. The drillers arrived at 0749.
Moved barge and skiff to Rockport Inner Harbor. Decided to try
to complete all borings in Inner Harbor., Ed Swift-COE/NED
arrived at 1000 to watch the sampling operation. Completed all
six borings in Inner Harbor by 1545 and tied barge up at the
vacht club dock. Borings are summarized below.

Probing/ Moving Time Drilling Time Footage
Boring (min) {min) (£t)
172 4 5.0
.13 4 5.0
.59 4 5.0
31 11 6.0
27 7 6.0
. 53 40 7.0
emob 35
Summary: Moving Time: 410 min, .

Drive Sampling: 34.0 feet




Briggs Engineering Co. .
Shift Report
DATE: B1
SHIPT NO: [

5-22-
1]
PROJECT: Rockport Harbor - Rockport, MA
INSPECTOR: Jeffrey B. Shelkey

TIME: 0700 -~ 1549 . COMMENTS
Arrived at the job site at 0700. Drillers arrived at the same

+=imn T.radad +hao rnFl- A ant nmnAarwuau Rrdroct+r harina waa at
Al dd WA Nl e W ot A A ik B A A 5 Lo TR T LY "“1 L ] ol e Bl N W ‘..3 Ol b o e

0825. Probings for the day are summarized below.

Probe/ Moving Time Driving Time Footage
Boring {min) (min) (£t)
20 85 12 8.0
21 24 5 5.0
22 7 3 5.0
30 11 3 5.0
28 5 6 5.0
25 9 5 7.0
23 30 8 8.0
24 25 4 7.0
19 13 & 9.0
16 30 30 15.0
17 15 20 14,0
Unloaded all 124
gear and secured
raft

Due to long weekend, all portable gear and tools
were removed from raft, including drill rod and
casing, anchors and line.

Summary: Moving Time: 378 min. .
Overburden Drilling: 88.0 feet
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Briggs Engineering Co.

Shift Report

: 5-26-81
T NO: [ 1}
ECT: Rockport Harbor~Rockport, MA

ECTOR: Jeffrey B. Shelkey

: 0700~-1316 COMMENTS

Arrived at the job site at 0700. Drillers arrived at 0715. We
loaded gear onto raft and proceeded to first station, Today we
completed right side of Inner Harbor and moved over to the
left side. Summary of probinas follow.

ing/ Moving Time Driving Time Footage
ngs (min.). (min) (f£t)
57 25 14.0
18 19 14.0
15 21 9.0
24 10 9.0
11 0.0
repair between 0951 and 1051 and 1206 and 1316

2 hrs 10 min

1 of 5 1/2 hrs on sgite.

Summary: Moving Time: 125 min. .

Overburden Drilling: 46.0 feet




Briggs Engineering Co. .
Shift Report

DATE: 5~27-81

SHIFT NO: [ 1 )

PROJECT: Rockport Harbor-Rockport, MA
INSPECTOR: Jeffrey B. Shelkey

TIME: 0700-1545 . COMMENTS

Arrived at job site at 0700..Drillers arrived at 1030 and
worked on drill rig until 1115. Loaded gear and moved to probe
$14. We worked until the hammer rope broke on probe $#2. We
pulled the rods and left the raft there. We will repeat this
probe tomorrow. Today's probings are summarized below.

Probing/ Moving Time Driving Time Pootage
8oring {min.,). {min.). (£t.).
14 20 10 10.0
13 22 8 7.0
8 20 4 7.0
7 15 4 6.0
12 11 5 7.0
11 9 11 14.0
6 5 17 14.0
1 13 27 16.0
2 33 13 5.0
Summary Moving Time: 148 min, .

Overburden Drilling: 86.0 feet




Briggs Engineering Co. .
Shift Report

DATE: 5-28-81

SHIPT NO: [ 1 ]

PROJECT: Rockport Harbor-Rockport, MA
NSPECTOR: Jeffrey B. Shelkey

TIME: 0700-1506 COMMENTS

Arrived at the job site at 0700. Drillers arrived at 0715. BHad
trouble starting engine on drill rig today. Changed coil and
needed a jump start from the spare battery. Had quite a bit of
trouble with borings today. Started with Probe #2. Bent first
5f section of drill rod on boulder or rock ledge, Possibly
this side was filled in for footing for pier with large
boulders. . Bent the drive head on a boulder or ledge while
probing at #3. Drill rod 1is slipping between cracks in
boulders or being deflected as it will not remain vertical.

Moved the raft 3 times before we could get a satisfactory
probe, Had difficulty with #5 probe-same as above. Rod is

He v ) 8 hm e L Jr S N A el

being deflected by large boulders and will not remain
vertical. Summary of probings is as follows:

Left site at 1506
Checked tide height at 1944 - 8.8' on tide mark set up by C.O.E.

Summary Moving Time

.
:

NAurarhiteAn ned

WY O LMULUWTLE b b A

Probing/ Moving Time Driving Time Footage

- Boring (min.). {min.}). {(£t.)
2 21 22 7.5
3 28 55 5.2
5 37 23 4.0
4 42 38 6.5
10 45 5 5.1
15 10 8 4.0
Secured raft . 28




Briggs Engineering Co.
Shift Report

L% . 1] S ]

DATE : 5/25/81

SHIFT NO: [ 1 1}

PROJECT : 0l1ld Harbor-Rockport, MA
INSPECTOR: Jeffrey B. Shelkey

TIME: 0700-1200 COMMENTS

Arrived at Rockport Inner Harbor at 0700. Moved the raft and
darill rin tao 014 Harhor, Made 2 attemnta at Borina €. On our

—— e e 2 el s = -—ial g LS | L A W

first attempt we hit rock 1mmed1ately. On second drive split
spoon sampler appears to be between 2 boulders and landed on
top of one. This area is filled with boulders and rock from
pre-existing jetty. Moved the raft at this time into 0ld
Harbor to compiete the probes and borings in this area.
Results are summarized below.

Probing/ Moving Time Driving Time Footage
Boring {min.,). (ft.)
C .88 3 min. 4.2
5 33 7 min, 7.0
8 17 12 min, . 10.0
4 26 10 min. 9.0
B 22 43 min. 8.0

Left the raft at 1200 - Drillers worked until 1500 securing

13vm T mm Al mm e

¥
ana unadaaing gear.

Summary Moving Time: 186 min.

Overburden Drilling: 26.0 feet
Drive Sampling: 12.2 feet




Briggs Engineering Co.
shift Report

DATE : 6-2-81

SHIFT NO: [ 1 ]

PROJECT : Rockport Harbor - Rockport, MA
INSPECTOR: Jeffrey B. Shelkey

TIME: 1600 -~ 1955 . COMMENTS

Arrived at Rockport Harbor at 1600 today. Set up started at
1630 for Probe #26. This area was exposed at low tide and we
used the Wisconsin Rig on wheels. Started the probe at 1805.
Rig breakdown was completed at 1955.

Probe/ Moving Time Driving Time Footage
Boring (min.) (min.) (ft.)

26 96 35 15.0
Summary: Moving Time: 96 min,

Overburden Drilling: 15.0 feet




APPENDIX B
Field Boring and Probing Logs

Pigeon Cove
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In ancient times
Hindu philosophers
: believed that there were

four elements in the material universe
~ EARTH, AIR, FIRE and WATER.
Over the years

man’s knowledge has expanded

and the world of materials

is now known to be extremely complex.
The unravelling of these complexities
is the continuing goai of

Briggs Engine_ering & Testing Company.
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